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Background:  Cardiac contractility modulation (CCM) is a new device-based therapy which has recently shown to improve cardiac function in 
patients with advanced heart failure. However, it has not been explored whether the change in left ventricular (LV) function is contributed by the 
change in long- or short-axis function or by torsion, which was determined in the present study.
Methods:  This study included 30 patients (61±11 years, 82% male) with NYHA class III heart failure, ejection fraction <35% and QRS <120msec 
who received CCM and had adequate two-dimensional (2D) image quality. In addition to ejection fraction (EF), LV global longitudinal, circumferential 
and radial strain, and basal to apical torsion were assessed by 2D speckle tracking imaging at baseline and 3-month.
Results:  At 3-months after CCM, there was significant increase in LVEF (28.0±6.3 vs 32.7±6.5%, p<0.001). 16 patients (53%) showed 
improvement of EF ≥5% while in the other 14 (47%) patients it was <5%. LV longitudinal, circumferential and radial strain were improved and torsion 
was increased after CCM (all p<0.05) (Table). In addition, the improvement in LV long- and short-axis function and torsion was more obvious in 
patients who had increase in EF ≥5%.
Conclusion: CCM improves LVEF in patients with advanced congestive heart failure, which is reflected by the favorable changes in the multiple 
components of LV mechanical function. This study might provide important mechanistic data on changes in cardiac function induced by CCM. 
Whole group
(n=30)
Change in EF≥5%
(n=16)
Change in EF<5%
(n=14)
Strains Baseline 3-month Baseline 3-month Baseline 3-month
Longitudinal, % 8.8±2.5 9.5±3.3* 9.3±2.3 10.6±2.3§ 8.3±2.6 8.1±3.0
Circumferential, % 9.6±3.0 11.1±3.3§ 9.6±2.8 12.0±3.4§ 9.6±3.4 10.0±3.0
Radial, % 13.5±7.5 18.3±7.5† 13.0±7.1 19.1±7.6† 14.1±8.3 17.4±7.7
Torsion, degree 8.0±4.5 10.3±5.5* 8.8±5.1 10.8±6.0 7.1±3.7 9.6±4.9
*p<0.05, §p<0.01, †p<0.001 vs baseline.
